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BASIC-ABSTRACT: 

NOVELTY - The memory circuit comprises a number of blocks (4), e.g. 8 of which 3 are 
represented, of memory cells organized in rows and columns, and at least one redundant row 
(16') formed by redundant memory cells and placed outside the blocks of memory circuit. The 
memory circuit also comprises a control block (18') for invalidating the writing/reading of a 
defective memory cell of any block of the memory circuit and for allowing after replacement 
the writing/reading of a memory cell of the redundant row. 

DETAILED DESCRIPTION - Each block (4) is adjoined by a rows decoder (8), and the control 
block (18') is connected to the rows decoder of each block for invalidating the writing/ reading 
of defective memory cell. The memory cells of rows of blocks and the redundant row form 
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words, and a word of a row of any block containing a defective cell is replaced by a word of 
the redundant row. A row of any block containing defective memory cell is replaced by one of 
the redundant rows. Each redundant memory cell is of a static memory type. 

USE - In memory circuits comprising redundant or spare memory cells which are laid out so 
that they can replace defective memory cells, which turned out faulty at the end of 
manufacturing process; in memory circuits of dynamic random-access memory (DRAM) type, 
but also of static random-access memory (SRAM) type, and for other types of memory circuits 
such as erasable and programmable read-only memory (EPROM) and electrically erasable 
and programmable read-only memory (EEPROM). 

ADVANTAGE - The probability of repair of memory circuit by the connection of redundant 
memory cells placed outside blocks is increased with respect to the previous case of each 
block containing redundant memory cells, because the redundant memory cells can be 
connected only to the blocks where required. E.g. in the case of 8 redundant rows replacing 8 
defective rows the probability is 100%, while in the case of prior circuit where each block 
contains one redundant row it is only 0.2%. This allows a reduction in the number of redundant 
cells, and a removal of excessive cells. 

DESCRIPTION OF DRAWING(S) - The drawing is a block diagram of the memory circuit. 
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ABSTRACT: 

CHG DATE=20020807 STATUS=0>The memory circuit comprises a number of blocks (4), 
e.g. 8 of which 3 are represented, of memory cells organized in rows and columns, and at 
least one redundant row (16') formed by redundant memory cells and placed outside the 
blocks of memory circuit. The memory circuit also comprises a control block (18') for 
invalidating the writing/reading of a defective memory cell of any block of the memory circuit 
and for allowing after replacement the writing/reading of a memory cell of the redundant row. 
Each block (4) is adjoined by a rows decoder (8), and the control block (18') is connected to 
the rows decoder of each block for invalidating the writing/ reading of defective memory cell. 
The memory cells of rows of blocks and the redundant row form words, and a word of a row of 
any block containing a defective cell is replaced by a word of the redundant row. A row of any 
block containing defective memory cell is replaced by one of the redundant rows. Each 
redundant memory cell is of a static memory type. 
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CIRCUIT MEMOIRE COMPORTANT DES CELLULES DE SECOURS. 

(py L'invention concerne un circuit mSmoire comportant . 
plusieurs blocs (4) de cellules mGmoire organis6es en ran- 
aees et en colonnes, et au moins une rang6e de secours 
(16') formee de cellules m6moire de secours, dans lequel la 
rang6e de secours (16') est dispos6e hors des blocs (4) du 
circuit m6 moire. 
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CIRCUIT MEMOIRS CGMPORTANT DES CELLULES DE SECOURS 

La pr6sente invention concerne les circuits memoire, et 
en particulier les circuits memoire conportant des cellules de 
secours . 

Les cellules mgmoire d'un circuit m§moire sont classi- 
5 quement r6parties en blocs disposant de leurs prqpres decodeurs 
d 1 adresse. Dans un circuit mimoire, certaines cellules memoire 
peuvent s'av§rer d§fectueuses a 1' issue de la fabrication du 
circuit. Pour cela, on ajoute & chaque bloc du circuit m£moire 
des cellules mfemoire supplementaires, ou cellules mgmoire de 

10 secours, destinies a remplacer les cellules mgmoire dif ectueuses . 

La figure 1 reprSsente un circuit de m§moire dynamique 
(DRAM) 2 cotrprenant huit (dont trois seulement sont reprSsentes) 
blocs 4 de cellules m£moire organises en rangSes et en colonnes 
(non representees) . Chaque bloc 4 est associe £ un decodeur de 

15 rangee 8, dispose pour activer select ivement l ! une des rangees du 
bloc. Chaque d§codeur de rangSe 8 est connecte a un bus d'adresse 
10 pour en recevoir une adresse de bloc et une adresse de rangee. 
Chaque bloc 4 est reliS k un bus d'eiitr6e/sortie 12 par 1' inter- 
mediaire d' anplif icateurs de lecture/§criture 14. En outre, chaque 

2 0 bloc 4 comprend une rangie de secours 16 identique aux autres 
rangees du bloc. Chaque bloc 4 est associS a un moyen de commande 
18 propre a activer ou inactiver la rangSe de secours 16. Chaque 
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moyen de commande 18 est en outre relie au bus d' adresse 10, et 
au decodeur 8 du bloc auquel il est associe. 

A I 1 issue de la fabrication du circuit memoire 2, le 
circuit est teste pour determiner s'il corrporte ou non des cel- 
5 lules memoire def ectueuses . Si une rangee d f un bloc 4 comporte au 
moins une cellule defectueuse, l ! adresse de ce bloc et l 1 adresse 
de la rangee "defectueuse" sont stock6es dans le moyen de ccntrande 
18 du bloc. 

Par la suite, lorsqu ! on veut acceder en lecture ou en 

10 ecriture a une rangee d'un bloc du circuit 2, chaque decodeur 8 
et chaque circuit de commande 18 regoivent 1' adresse du bloc et 
l f adresse de la rangee par 1 1 interm§diaire du bus 10. 

Si la rangee ne cottporte pas de cellule memoire defec- 
tueuse, les adresses presentes sur le bus 10 ne coincident avec 

15 aucune adresse stockee dans les moyens de conmande 18, et ceux-ci 
restent inactifs. Le decodeur 8 du bloc designe par l 1 adresse de 
bloc presente sur le bus 10 est active. La rangee du bloc qui 
correspond & l f adresse de rangee presente sur le bus 10 est alors 
activee par le decodeur 8 du bloc et elle est accessible en 

2 0 lecture/ecriture par 1 1 interm§diaire du bus 12. 

Si par contre la rangee est defectueuse, les adresses 
presentes sur le bus 10 coincident avec les adresses de bloc et 
de rangee stockges dans un moyen de commande 18. Ce moyen de 
commande 18 inactive le decodeur 8 et active la rangee de secours 

25 16 de ce bloc. De cette mani£re, tout acces i. la rangee defec- 
tueuse d'un bloc est remplace par un acc£s a la rangee de secours 
16 du bloc. 

En figure 1, chaque bloc 4 comporte une seule rangee de 
secours et, si le circuit 2 ne comporte qu ! une seule rangee 

30. defectueuse, celle-ci peut etre renplacee de fagon certaine. Si 
le circuit 2 comporte deux rang£es def ectueuses, la seconde 
rangee defectueuse a sept chances sur huit (pour un circuit a 
huit blocs) de se trouver dans un bloc 4 different de celui dans 
lequel se trouve la premiere rangee defectueuse. Par consequent, 

35 la prcbabilite que le circuit 2 soit reparable dans ce cas est de 
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7/8. Plus g6n6ralement, si le circuit 2 comporte un nombre ri de 
rangees d^fectueuses (n Stant compris entre un et huit) , la 
probability que le circuit soit reparable est egale £ : 
Pn = (8!)/[(8-n) i.8 n ] 
5 Cette probability diminue tres vite lorsque le nombre . 

de rangees d§fectueuses augmente. Ainsi, pour n = 3, on a 
Pn = 0,656 / pour n = 4, Pn 0, 410 et, pour n = 8, pn tombe a 
0,002, ce qui signifie qu f il est pratiquement impossible de 
r§parer huit rangees difectueuses dans le circuit m&noire de la 

10 figure 1. Pour garantir une reparation a cent pour cent du cir- 
cuit 2 s'il comporte huit rangees d£fectueuses, il faut munir 
chaque bloc 4 de huit rangees de secours 16, ce qui porte le 
ncmbre total de rangees de secours a 64. Or, chaque rangee de 
secours suppl&nentaire accroit la taille et le cout du circuit. 

15 On notera par ailleurs que, plus le nombre de blocs du circuit 
m&noire est important, plus le nombre de rangees de secours 
requis doit §tre grand. 

Un autre inconvenient du circuit 2 est que les rangees 
de secours sont profond§ment imbriqu6es dans la structure de 

20 chaque bloc. II en r6sulte qu'il est trds difficile, si besoin 
est, de supprimer ou d'aj outer des rangees de secours d ! un bloc 
sans modifications complexes et couteuses . Or, on peut vouloir 
supprimer des rangees de secours en excds. En effet, lorsque le 
processus de fabrication du circuit est bien maitrise, le nombre 

25 de rangees defectueuses diminue, et un nombre eleve de rangees de 
secours ne se justifie plus. 

Un objet de la pr6sente invention est de prSvoir ion 
circuit mfimoire organist en blocs de cellules m&noire, qui uti- 
lise un nombre r£duit de cellules memoire de secours. 

30 Un autre objet de la presente invention est de prevoir 

un tel circuit m§moire dans lequel il est facile de supprimer des 
cellules memoire de secours en exces . 

Selon la pr6sente invention, les cellules memoire de 
secours sont disposes en dehors des blocs de cellules m£moire, 

35 de mariidre que les cellules memoire de secours puissent remplacer 
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des cellules memoire defectueuses de I'un quelconque des blocs de 
cellules memoire. 

Plus particulierement, la presente invention prfevoit un 
circuit memoire comportant plusieurs blocs de cellules memoire 
5 organisees en rangees et en colonnes, et au moins une rangee de 
secours form§e de cellules memoire de secours, dans lequel la 
rangee de secours est disposSe hors des blocs du circuit memoire. 

Selon un mode de realisation de la presente invention, 
le circuit memoire comprend un moyen pour invalider l'ecriture, 

10 respectivement la lecture, d'une cellule memoire defectueuse 
d f une rangee d'un bloc quelconque du circuit memoire et pour 
permettre en retrplacement l»ecriture, respectivement la lecture, 
d'une cellule memoire de la rangee de secours. 

Selon un mode de realisation de la presente invention, 

15 chaque bloc ccmprend un d^codeur d'adresse et ledit moyen est 
relie au decodeur d'adresse de chaque bloc et invalide au moins 
le decodeur d'adresse du bloc contenant la cellule memoire defec- 
tueuse pour invalider l'ecriture, respectivement la lecture, de 
la cellule memoire defectueuse. 

20 Selon un mode de realisation de la presente invention, 

les cellules memoire des rangees des blocs du circuit memoire et 
de la rangee de secours forment des mots, ion mot d'une rangee 
d'un bloc quelconque contenant vine cellule memoire defectueuse 
etant remplace par un mot de la rangee de secours. 

25 Selon un mode de realisation de la presente invention, 

une rangee d'un bloc quelconque du circuit memoire contenant une 
cellule memoire defectueuse est remplacee par la ou une des 
rangees de secours. 

Selon un mode de realisation de 'la presente invention, 

3 0 chaque cellule memoire de secours est une cellule de memoire 
statique . 

Ces objets, caracteristiques et avantages, ainsi que 
d'autres de la presente invention seront exposes en detail dans 
la description suivante de modes de realisation particuliers 
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faite a titre non-litnitatif en relation avec les figures jointes 
panrri lesquelles : 

la figure 1, precedemment decrite, repr§sente sous 
forme de blocs un circuit memoire classique comport ant des cellu- 
les memoire de secours ; 

la figure 2, repr6sente sous forme de blocs un circuit 
memoire selon un mode de realisation de la prSsente invention ; 
et 

la figure 3, repr£sente sous forme de blocs un circuit 
memoire selon une variante de la pr§sente invention. 

Dans les figures, de mgmes references representent de 
memes elements / pour des raisons de clarte, seuls les Pigments 
ngcessaires i. la corpr§hension de 1' invention ont ete repre- 
sent es . 

La figure 2 repr§sente un circuit memoire selon la pre- 
sente invention. Dans le mode de realisation represent^, le 
circuit, ici un circuit de memoire dynamique (DRAM) , ccnprend 
huit (dont trois sont reprgsentes) blocs 4 de cellules memoire 
prganisSes en rangees et en colonnes (non representees) . On 
supposera que toutes les rangees du circuit sont identiques car 
cela sinplifie 1' expose de la presente invention, meme si en 
pratique il y a deux types de rangees dans une memoire DRAM, du 
fait de 1 1 entrelacement des cellules memoire. Chaque bloc 4 est 
relie & un decodeur de rangee 8 . Chaque deccdeur 8 est connecte a un 
bus d'adresse 10 pour en recevoir une adresse de bloc et une 
adresse de rangee. Chaque bloc 4 est relie a un bus d 1 entree/sortie 
12 par l'intermediaire d'anplificateurs de lecture/ecriture 14. 
Le circuit cortprend en outre une rangee de secours 16 1 . La rangee 
de secours 16* est situee en dehors des blocs 4 de cellules 
memoire. Un moyen de commande 18', relie au bus d'adresse 10, 
permet d'activer ou d f inactiver la rangee de secours 16', ainsi 
que le decodeur de rangee 8 de chacun des blocs 4. De preference 
dans l'exenple represente, les cellules memoire de la rangee de 
secours 16' ne sont pas des cellules de memoire dynamique mais 
des cellules de memoire statique (SRAM) , ce qui evite leur 
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. rafraichissement et fait que leur lecture ou leur Scriture peut 
, etre r6alis6e sans anplificateurs de lecture/€criture . De 
preference, ces cellules ont la m§me structure que les 
airplificateurs de lecture/6criture 14 et sont reliees directement 
5 au bus d*entr§e/sortie 12. 

A 1" issue de la fabrication du circuit m&noire, le cir- 
cuit est teste pour determiner s f il cottporte ou non des cellules 
m§moire d§f ectueuses . Si une rangee d'un bloc 4 ccnporte au moins 
une cellule d§fectueuse, l'adresse de ce bloc .4 et celle de la 

10 rangSe d6fectueuse sent stockSes dans le moyen de commande 18 1 . 

Par la suite, lorsqu'on veut acc§der en lecture ou en 
Scriture & une rang6e d f un bloc du circuit 2, si la rangee ne 
ccnporte pas de cellule memoire d6fectueuse, le d^codeur 8 du 
bloc design^ par l'adresse de bloc et la rangee du bloc qui 

15 correspond & l'adresse de rang§e sont actives. Si la rangee est 
d§fectueuse, les actresses pr#sentes sur le bus 10 coincident avec 
les adresses de bloc et de rangee stock£es dans le moyen de 
commande 18 1 . Le moyen de commande 18 1 inactive alors les deco- 
deurs de rangee 8 du circuit, ou du moins le decodeur 

20 corresppndant au bloc contenant la rang§e dSfectueuse, et active 
la rangee de secours 16 1 . 

Ainsi, une seule rangee de secours 16 1 selon la pr£- 
sente invention permet de retrplacer une rangee dgfectueuse d'un 
bloc quelconque du circuit m£moire. Plus g§n6ralement, un ncmbre 

25 n de rang§es de secours 16 1 selon la presente invention permet de 
rerrplacer n rangSes def ectueuses, quel que soit le bloc auquel 
celles-ci appartiennent . Bien entendu, si l'on utilise n rangees 
de secours, le moyen de commande 18 1 sera pr£vu pour m&moriser 
les adresses des n rangies d§f ectueuses . A titre d'exerrple, un 

30 circuit selon la prSsente invention muni de huit rangees de 
secours 16 1 permet de rerrplacer huit rang§es d§f ectueuses avec 
une prcbabilit6 de reparation Sgale k 100%, k conparer aux 0.2 % 
cbtenus avec le circuit de la figure 1. 

En outre, il est relativement facile de supprimer des 

35 rangees de secours 16 1 du circuit si celles-ci s'averent super- 
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flues. En effet, les rangSes de secours 16 1 ne font pas partie 
des blocs de cellules mgmoire 4 et leur suppression peut etre 
faite sans modifier les blocs m£moire, c'est-£-dire sans modifier 
profond£ment le dessin du circuit. 
5 La figure 3 reprSsente sous forme de blocs un circuit 

selon une variante de la presente invention. Ce circuit comprend 
huit (dont trois seulement sont repr£sent£s) blocs 4 de cellules 
m&noire organisSes en rang£es et en colonnes (non representees) . 
Toutes les rangees du circuit sont supposees identiques. Qiaque 

10 bloc 4 est reli§ & un d6codeur de rang£e 8. Qiaque d£codeur 8 est 
connect^ a un bus d'adresse 10 pour en recevoir une adresse de 
bloc et une adresse de rangee. Chaque bloc 4 est relie a un bus 
d 1 entree/sortie 12 par 1' interm£diaire d'un decodeur de colonne 
20 et d'anplificateurs de lecture/ecriture 14. Qiaque decodeur de 

15 colonne 20 est reli6 au bus d'adresse 10 pour recevoir une 
adresse de mot. Qiaque rangge est divis^e en un nombre prede- 
termine de mots de mgme taille. Qiaque mot comprend un nombre 
predetermine de bits, par exemple soixante quatre, seize ou huit 
bits. Qiaque mot peut aussi itre form£ d'un seul bit. Le circuit 

20 comprend en outre une rangge de secours 16 1 . 

un moyen de commande 18", reli£ au bus d'adresse 10, 
permet d'activer ou d f inactiver la rangee de secours 16 1 mot par 
mot. Le moyen de commande 18" permet egalement d'activer ou 
d'inactiver le decodeur de rangee 8 de chacun des blocs 4. 

25 A 1' issue de la fabrication du circuit memoire,' le cir- 

cuit est teste pour determiner s'il comporte ou non des cellules 
memoire d£f ectueuses . Lorsqu'une cellule d£fectueuse est reper£e 
dans un mot d'une rangee d f un bloc 4, 1« adresse du bloc 4, 
l 1 adresse de la rangge et l 1 adresse du mot "dgf ectueux" , c'est-&- 

30 dire cottiportant la cellule memoire defectueuse, sont stockges 
dans ie moyen de commande 18". 

Par la suite, lorsqu'on accede en lecture ou en gcri- 
ture a un mot d'une rangee d'un bloc du circuit, si le mot 
contient une cellule dgfectueuse, les adresses de bloc, de rangee 

35 et de mot prgsentes sur le bus 10 coincident avec les adresses de 
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bloc, de rang§e et de trot stockSes dans le moyen de commande 18". 
Le moyen de commande 18" inactive alors tous les d^codeurs de 
rangee 8, ou du moins celui qui correspond au bloc contenant le 
mot defectueux, et active le mot de la rangee 16 1 "de meme rang", 
5 c'est a dire correspondant & l'adresse de mot presente sur le bus 
10. De cette maniSre, 1'accSs au mot defectueux est rerrplacS par 
un acces au mot de meme adresse de la rangee de secours 16 1 , et 
l'acces aux autres mots de la rangSe qui contient la cellule 
memoire d&fectueuse se fait normalement. 

10 Ce mode de realisation de la pr6sente invention permet 

le remplacement de plusieurs toots defectueux avec une seule 
rangee de secours, et il permet une meilleure utilisation de la 
ou des rangees de secours. 

Bien entendu, la presente invention est susceptible de 

15 diverses variantes et modifications qui apparaitront a l'hanme du 
m6tier. 

A titre d'exerrple, on a decrit des circuits memoire qui 
ccmportent huit blocs de cellules m&noire mads le naribre des 
blocs de cellules memoire peut etre quelconque . 

20 A titre d'exemple egalement, on a represents des ran- 

ges de secours 16 1 qui utilisent des cellules de memoire 
statique. Cependant, la prSsente invention est egalement adapt£e 
a l 1 utilisation de cellules de secours de m§moire dynamique. Dans 
un tel cas, les rang§es de secours seront connect€es au bus 

25 d f entr6e/sortie par 1 1 interm§diaire d'anplificateurs de lec- 
ture/6criture tels que les amplificateurs 14. 

A titre d'exemple Egalement, on a d6crit la presente 
invention dans le cadre d'un circuit memoire de type DRAM, mais 
la presente invention est egalement adaptee a des circuits m§- 

3 0 moire de type SRAM, ou & d' autres types de circuits memoire tels 
que des m£moires mortes £lectriquement prbgrammables (EPROM ou 
EEPROM) organisees en blocs et monies de cellules de secours. 

A titre d'exemple 6galement, on a repr6sente et decrit 
des modes de realisation particuliers de circuits m§moire dans 

35 lesquels les cellules m&noire de secours sont disposes en ran- 
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g§es, mais l'homme du metier adaptera sans difficulty la pr6sente 
invention a un circuit m&rtoire dans lequel les cellules m6moire 
de secours sont disposees en colonnes. 

On notera aussi que la fagon d'adresser les blocs, les 
rang§es et les mots dans les circuits des figures 2 et 3 n'a et§ 
decrite qu f a titre d'exerrple seulement, et que d'autres modes 
d'adressage peuvent Stre mis en oeuvre sans sortir du domaine de 
la pr§sente invention. 
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REVENDICATIQNS 

1. Circuit m&noire carport ant plusieurs blocs (4) de 
cellules m&noire organises en rangSes et en colonnes, et au 
moins une rangee de secours (16 1 ) form£e de cellules memoire de 
secours, caract6ris€ en ce que la rangee de secours (16') est 

5 dispos£e hors des blocs (4) du circuit memoire. 

2. Circuit memoire selon la revendication 1, carprenant 
un moyen (18', 18") pour invalider l'6criture, respectivement la 
lecture, d'une cellule mfimoire dSfectueuse d'une rangee d'un bloc 
quelconque du circuit memoire et pour permettre en remplacement 

10 l'6criture, respect ivement la lecture, d'une cellule m&noire de 
la rangee de secours. 

3. Circuit memoire selon la revendication 2, dans le- 
quel chaque bloc (4) comprend un dScodeur d'adresse (8) et dans 
lequel ledit mpyen (18', 18 n ) est reli£ au d6codeur d f adresse de 

15 chaque bloc et invalide au moins le d^codeur d'adresse du bloc 
contenant la cellule m§moire d6fectueuse pour invalider l'ecri- 
ture, respect ivement la lecture, de la cellule memoire 
. def ectueuse . 

4. Circuit mSmoire selon une des revendications 1 a 3, 
20 dans lequel les cellules m&noire des rang£es des blocs du circuit 

memoire et de la rang6e de secours forment des mots et dans 
lequel un mot d'une rang§e d'un bloc quelconque contenant une 
cellule memoire d6fectueuse est renplacS par un mot de la rangee 
de secours. 

25 5. Circuit m&noire selon une des revendications 1 a 3, 

dans lequel une rang§e d'un bloc quelconque du circuit memoire 
contenant une cellule mSmoire dSfectueuse est remplacee par la ou 
une des rangSes de secours (16') . 

6. Circuit mgmoire selon l'une quelconque des revendi- 

3 0 cations pr6c6dentes, dans lequel chaque cellule memoire de 
secours est une cellule de memoire statique. 
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-1 2811464 

CIRCUIT MOIRE COEPORTANT OF THE CMEULES OF HELP 

The present invention relates to the circuits report, and in particular the circuits report comprising of the cells of help. 
The cells memory of a circuit report are classi- 

quement divided into blocks having their own decoders of address. In a circuit report, certain cells memory can prove to 
be defective at the end of the manufacture of the circuit. For that, one adds to each block of the circuit report of the 
additional cells memory, or cells memory of 

help, intended to replace the defective cells memory. 

Figure 1 represents a dynamic circuit of storage (DRAM) 2 including/understanding eight (of which three only are 
represented) blocks 4 of cells memory organized In lines and columns (not represented). Each block 4 is associated a 
decoder of line 8, laid out to selectively activate one of the lines of the block. Each decoder of line 8 is connected to an 
adress bus 

to receive from it an address of block and an address of line. 
Each block 4 is connected to a bus of input/output 12 by inter 

m6diaire of amplifiers of read/write 14. Moreover, each block 4 Includes/understands a line of help 16 Identical to the 
other lines of the block. Each block 4 is associated a means of order 18 suitable to activate or inactiver the line of help 
16. Each means of order 18 moreover is connected to the adress bus 10, and 

with decoder 8 of the block with which it is associated. 

With the exit of the manufacture of the circuit report 2, it 

circuit is tested to determine If it comprises or not concealment 

lules memory defective. If a line of a block 4 comprises at least a defective cell, the address of this block and the 
address of the ?defectlve? line are stored in the means of order 

18 of the block. 

Thereafter, when one wants to reach in reading or writing a line of a block of circuit 2, each decoder 8 and each control 
circuit 18 receive the address of the block and 

the address of the line via bus 10. 

A top If the line does not comprise a cell memory defec- 

tueuse, the addresses present on bus 10 do not coincide with any address stored in the means of order 18, and those 
remain inactive. Decoder 8 of the block indicated by the address of block present on bus 10 is activated. The line of the 
block which corresponds to the address of line present on bus 10 is then activated by decoder 8 of the block and it is 
accessible in 

read/write via bus 12. 

So on the other hand the line is defective, the addresses present on bus 10 coiincident with the addresses of block and 
line stored in a means of order 18. This means of inactive order 18 decoder 8 and activates the line of help 

16 of this block. De Cette maniere, kundigen acces a La rangde d6fec- an 

tueuse of a block is replaced by an access to the line of help 

16 of the block. 

En Tabelle 1, chaque Block 4 comporte une Seule Rangee de Secours und, si le circuit 2 Ne comporte qu'une seule 
ranged d6fectueuse, peut Celled Etre Remplacee de Facon certalne. If circuit 2 comprises two defective lines, the second 
defective line has seven chances out of eight (for a circuit with eight blocks) to be in a block 4 different from that in 
which the first defective line is. Consequently, the probability that circuit 2 is reparable in this case is 7/8. More 
generally, If circuit 2 comprises a number N of defective lines (N lying between one and eight), the probability that the 
circuit is reparable is equal to: Pn = (8l)/[(8-n) .8n] This probability decreases very quickly when the number of 
defective lines Increases. Thus, for N = 3, one has Pn = 0,656; for N = 4, Pn 0,410 and, for N = 8, Pn fall to 0,002, 
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which means that it is practically impossible to repair eight defective lines in the circuit report of 
figure 1. To guarantee a repair with hundred percent of the clr- 

cooked 2 if it comprises eight defective lines, it is necessary to provide each block 4 with eight lines of help 16, which 
changes the total number of lines of help to 64. However, each line of 

additional help increases the size and the cost of the circuit. 

It will be noted in addition that, more the number of blocks of the circuit report is important, more the number of lines of 
help 

necessary must be large. 

Another disadvantage of circuit 2 is that the lines of help are deeply overlapping in the structure of each block. It results 
from it that it is very difficult, if need be, to remove or add lines of help of a block without complex and expensive 
modifications. However, one can want to remove lines of help in excess. Indeed, when the manufacturing process of the 
circuit Is well controlled, the number of defective lines falls, and a high number of lines of 

help is not justified any more. 

An object of this invention is to envisage one 

circuit report organized In blocks of cells memory, which uti- 

read a reduced number of cells memory of help. 

Another object of this Invention is to envisage such a circuit report in which it is easy to remove 
cells memory of help in excess. 

According to the present invention, the cells memory of help are laid out outside the blocks of cells memory, so that the 
cells memory of help can replace defective cells memory of any of the blocks of 

cells memory. 

More particularly, the present invention envisages a circuit report comprising several blocks of cells memory organized in 
lines and columns, and at least a line of help made of cells memory of help, in which 

line of help is laid out out of the blocks of the circuit report. 

According to a mode of realization of this invention, the circuit report includes/understands a means to invalidate the 
writing, respectively the reading, of a cell defective memory of a line of an unspecified block of the circuit report and to 
allow in replacement the writing, respectively the reading, 

of a cell memory of the line of help. 

According to a mode of realization of this invention, each block includes/understands a decoder of address and the 
aforementioned average is connected to the decoder of address of each block and invalid at least 

the decoder of address of the block containing the cell memory defec- 

tueuse to Invalidate the writing, respectively the reading, of 

the cell defective memory. 

According to a mode of realization of this invention, the ceils memory of the lines of the blocks of the circuit report and 
line of help form words, a word of a line of an unspecified block containing a cell defective memory 

being replaced by a word of the line of help. 

According to a mode of realization of this Invention, a line of an unspecified block of the circuit report containing a cell 
defective memory is replaced by or one of 

lines of help. 

According to a mode of realization of this Invention, each cell memory of help is a static storage cell. These objects, 
characteristics and advantages, as of others of this invention will be explained in detail in 

the following description of particular modes of realization 

made on a purely unrestrictive basis in relation to the joined figures among which: figure 1, previously described, 
represents under 

form blocks a comprising traditional circuit report of the cellu- 

memory of help; figure 2, represents in the form of blocks a circuit report according to a mode of realization of this 
invention; and figure 3, represents In the form of blocks a circuit 

memory according to an alternative of this invention, 

In the figures, same references represent same elements; for reasons of clearness, only the elements 

necessary to the comprehension of the invention were repr6- 

sentes. 

Figure 2 represents a circuit report according to the pre one 

invention feels. In the mode of realization represented, the circuit, here a dynamic circuit of storage (DRAM), 
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includes/understands eight (of which three are represented) blocks 4 of cells memory organized In lines and columns 
(not represented). It will be supposed that all the lines of the circuit are identical because that simplifies the disclosure of 
this invention, even if if in practice there are two types of lines in a memory DRAM, because of Interlacing of the cells 
memory. Each block 4 is connected to a decoder of line 8. Each decoder 8 is connected to an adress bus 10 to receive 
from it an address of block and an address of line. Each block 4 is connected to a bus of input/output 

12 via amplifiers of read/write 14. 

The circuit includes/understands moreover a line of help 16 The line of help 16 ' is located outside blocks 4 of cells 
memory. A means of order 18 \ connected to the adress bus 10, makes It possible to activate or of inactiver the line of 
help 16 as well as the decoder of line 8 of each block 4. Preferably in the example represented, the cells memory of 
the line of help 16 ' are not cells storage dynamic but cells storage static (SRAM), which avoids their cooling and makes 
that their reading or their writing can be carried out without amplifiers of read/write. Preferably, these cells have the 
same structure that the amplifiers of read/write 14 and are connected directly to the bus of input/output 12. 

With the exit of the manufacture of the circuit report, the cir- 

cooked is tested to determine If It comprises or not defective cells memory. If a line of a block 4 comprises at least a 
defective cell, the address of this block 4 and that of 

defective line are stored in the means of order 18 '. 

Thereafter, when one wants to reach in reading or writing a line of a block of circuit 2, if the line does not comprise a cell 
defective memory, decoder 8 of the block Indicated by the address of block and the line of the block which corresponds 
to the address of line are activated. If the line is defective, the addresses present on bus 10 coincide with the addresses 
of block and line stored in the means of 

order 18 '. The means of inactive order 18 ' then d6co- 

deurs of line 8 of the circuit, or at least the decoder corresponding to the block containing the defective, and active line 
the line of help 16 \ 

Thus, only one line of help 16 ' according to the pre one 

invention feels makes It possible to replace a defective line of an unspecified block of the circuit report. More generally, a 
number N of lines of help 16 ' according to the present invention makes it possible to replace N arranged defective, 
whatever the block to which those belong. Of course, if one uses N lines of help, the means of order 18 ' will be designed 
to memorize the defective arranged addresses of N. As example, a circuit according to the present Invention provided 
with eight lines of help 16 ' makes it possible to replace eight defective lines with a probability of repair equalizes at 
100%, to compare with the 0.2% 

obtained with the circuit of figure 1. 

Moreover, it is relatively easy to remove 

lines of help 16 ' of the circuit if those prove to be super 

creep. Indeed, the lines of help 16 ' do not form part of the blocks of cells memory 4 and their suppression can be made 
without modifying the storage blocks, i.e. without modifying 

deeply the drawing of the circuit. 

Figure 3 represents in the form of blocks a circuit according to an alternative of this invention. This circuit 
includes/understands eight (of which three only are represented) blocks 4 of cells 

memory organized in lines and columns (not represented). 

All the lines of the circuit are supposed to be identical. Each block 4 is connected to a decoder of line 8. Each decoder 8 
Is connected to an adress bus 10 to receive from it an address of block and an address of line. Each block 4 is connected 
to a bus of Input/output 12 via a decoder of column and amplifiers of read/write 14. Each decoder of column 20 Is 
connected to the adress bus 10 to receive one 

address word. Each line is divided into a prede- number 

finished of the same words cuts. Each word Includes/understands number a predetermined of bits, for example sixty 
four, sixteen or eight bits. Each word can also made of only one bit. The circuit 

moreover a line of help 16 includes/understands \ 

A means of order 18 connected to the adress bus 10, makes it possible to activate or of Inactiver the line of help 16 ' 
word per word. The means of order 18 " also makes it possible to activate or 

of inactiver the decoder of line 8 of each block 4. 

With the exit of the manufacture of the circuit report, the clr- 

cooked is tested to determine if it comprises or not defective cells memory. When a defective cell Is located in a word of 
a line of a block 4, the address of block 4, 

the address of the line and the address of the ?defective? word, it be-with 
to say comprising the cell defective memory, are stored 
In the means of order 18 

Thereafter, when one reaches in reading or 6cri- 
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ture with a word of a line of a block of the circuit, if the word contains a defective cell, the addresses of block, line and 
word present on bus 10 coincide with the addresses of 

block, of line and word stored in the means of order 18 M . 

The means of inactive order the 18 " then all decoders of line 8, or at least that which corresponds to the block 
containing the defective word, and activates the word of the line 16 1 ?of the same row?, i.e. corresponding to the 
address of word present on bus 10. In this manner, the access to the defective word is replaced by an access to the of 
the same word addresses line of help 16 \ and the access to the other words of the line which contains the cell 

defective memory is done normally. 

This mode of realization of this Invention allows the replacement of several defective words with only one line of help, 
and it allows a better use of 

or of the lines of help. 

Of course, the present invention is likely various alternatives and modifications which will appear with the specialist of 
the profession. As example, one described circuits report which comprise eight blocks of cells memory but the number of 

blocks of cells memory can be unspecified. 

As example also, one represented ran- 

gees of helps 16 ' which use cells storage static. However, the present Invention is also adapted to the use of cells of 
dynamic help of storage. In such a case, the lines of help will be connected to the bus 

of input/output via amplifiers of lec- 
ture/writing such as the amplifiers 14. 

As example also, one described the present invention within the framework of a circuit report of the type DRAM, but 
the present invention is also adapted to circuits me 

moire of the type SRAM, or with other types of circuits report such as electrically died memories prog ram m nab les 
(EPROM or 

EEPROM) organized in blocks and provided with cells of help. 

As example also, one represented and described particular modes of realization of circuits report in 
which the cells memory of help are laid out in ran- 

gees, mais I'honmme DU metier adaptera sans difficulty La presente Erfindung a un Stromkrels memoire dans lequel les 
Cellules memoire 

helps are laid out In columns. 

It will be also noted that the way of addressing the blocks, the lines and the words in the circuits of figures 2 and 3 was 
described only as example only, and that other modes of addressing can be implemented without leaving the field 

the present Invention. 
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CLAIMS 

1. Circuit report comprising several blocks (4) of cells memory organized in lines and columns, and at least a line of help' 
(16 ') made of cells memory of help, characterized In that the line of help (16 ') is laid out out of the blocks (4) of the 
circuit report. 2. Circuit report according to claim 1, Including/understanding a means (18 \ 18 ") to invalidate the 
writing, respectively the reading, of a cell defective memory of a line of an unspecified block of the circuit report and to 
allow in replacement the writing, respectively the reading, of a cell memory of 

the line of help. 

3. Circuit report according to claim 2, in 

which each block (4) includes/ understands a decoder of address (8) and in which the aforementioned means (18 *, 18 ") 
is connected to the decoder of address of each block and invalid at least the decoder of address of the block 

containing the cell defective memory to invalidate the Ven- 
ture, respectively reading, of the cell defective memory. 

4. Circuit report according to one of claims 1 to 3, 

[???] [????] [??] ????? ????? [?????] [??] [????] [??] [?????] [??] [?????] ??? ?? ??????? [?????] [??] [?] [??] [???] PI 
[?????] [??????] [??] [????] [??] [???] [????] ?????? ????? ???????? [???] [?'??] [???] [?'??] ???? [???????] [??????] 
[???] ????? ????? [?????] [????????] [???] [?????] ?????? ????? ???????? [???] [?] [??] [???3 

help. 

5. Circuit report according to one of claims 1 to 3, 

[???] [????] [???] [???] [?'??] [????] [???????] [??] [?????] [?????] [??????] [???3 ????? ????? [????????] [???] 

[?????] ????? ?? [??] 

one of the lines of help (16 '). 

6. Circuit report according to any of the revendl- 
cations the preceding ones, in which each cell memory of 
help is a static storage cell. 



▲ top 
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